Degradation of structurally characterized proteins injected into HeLa cells. Effects of intracellular location and the involvement of lysosomes.
Thirty-five proteins of known x-ray structure were radioiodinated and injected into HeLa cells. The cells were then cultured in the presence or absence of the lysosomotropic agents, ammonium chloride and chloroquine. These compounds did not inhibit the degradation of an injected protein unless its half-life was greater than 45 h. Among the more stable proteins the extent of inhibition was proportional to their half-lives. These results indicate that all injected proteins are transferred to lysosomes at comparable rates such that the fraction of a specific protein degraded in lysosomes depends upon its rate of degradation in the cytosol. That is, basal autophagy is nonselective in HeLa cells. The intracellular location of each injected protein was measured by homogenization of injected cells in sucrose and differential sedimentation or by extraction in buffers containing Triton X-100. Solubilities of the injected proteins ranged from 6 to 89%, and stabilities of 10 proteins, originally extracellular in function, were inversely proportional to their solubility. These results illustrate the potential importance of subcellular location on protein stability in the cytosol.